The notion that dark matter and standard-model matter are connected through flavor implies a generic collider signature of the type 2 jets + µ ± + e ∓ + missing energy. We discuss the theoretical basis of this proposal and its verifiability at the Large Hadron Collider.
its couplings to some of the SM fermions are forbidden at tree level, and occur only in one loop. A verifiable consequence is the possible deviation [4] The particles in the loop are distinguished from those of the SM by an exactly conserved Z 2 [5] or U (1) D [6] symmetry. We assume that flavor is being carried by the neutral singlet fermions N 1,2,3 , the lightest of which, say N 1 , is a DM candidate. This flavor symmetry, for example A 4 , is also used to forbid the usual SM Yukawa couplings of
but is softly broken by theN L N R mass matrix to complete the loop. The color-triplet scalars ξ and ζ are analogs of the scalar quarks of supersymmetry (SUSY). They are produced in pairs by gluons at the Large Hadron Collider (LHC). To see how they may be detected, consider the following scenario with the simplifying assumed interactions: ) at the LHC, and is rather distinct because of the different charged leptons in the final state. In supersymmetry, flavor is organized from quark to squark and lepton to slepton. Here it is organized through the flavored DM particles
In the following we take the above simplified model, and see how it may be probed at the LHC. The color-triplet ζ behaves as a squark, so it couples to gluons, but since there is no gluino, it has no connection to quarks except through Eq. (1) which always involves Our model is implemented in CalcHEP [7] to generate parton-level events using the CTEQ6M parton distribution functions (PDF) [8] , which are then analysed with PYTHIA 8 [9, 10] to produce leading-order (LO) results. The LO production cross section of the squark analogs (hereby referred to simply as squarks) is verified through the Feynrules [11] interface with Madgraph 5 [12] , producing a cross section consistent with CalcHEP. Whereas the main signature of this model is distinct from that of SUSY squarks, SUSY models with only one light family of squark and the gluinos decoupled (called simplified topologies) will have the same production cross section as the squarks here. Most importantly, the masses excluded by the LHC are much lower for such models as seen in Fig. 3 . This scenario is used for the expected 13 TeV data where the production cross sections of the squarks are compared to simplified topology models of SUSY squarks, which are calculated at NextTo-Leading-Order (NLO) and Next-Leading-Log (NLL) by C. Borschensky et al. [13] . The comparison of our LO calculation to these results is used to obtain a k-factor in order to approximate the NLO contributions to the squark production. For the opposite-sign opposite-flavor dilepton events, the main background is from tt pairs, unlike the same-flavor case which has significant contribution from Drell-Yan production [14] . For the expected 13
TeV data, only the tt background is generated with CalcHEP, using a k-factor to scale to the NLO production cross section for tt [15] , and analysed with PYTHIA 8.
In addition to the opposite-sign opposite-flavor dilepton + 2 jets + E miss T signature, it is also possible for each squark to decay directly to DM and a quark, thus producing two jets and missing energy, without any lepton. As a result, SUSY searches at 7 TeV and 8
TeV for this signature in simplified SUSY topologies offer useful constraints on our model. We now present our analysis for the expected 13 TeV run. Six cuts are applied to the signal and background events in PYTHIA, with four of the cuts corresponding to the cut regions from [19] , while the last two cut regions are found to be effective for our model based on our analysis. All of the six cuts are described in TABLE 1 , H T (the scalar sum of transverse jet momentum), and transverse momentum of jets and leptons (p T ) are in GeV. Also shown are the resulting SM background cross section after the cuts are applied in PYTHIA. As seen in Figs. 4 and 5, the cuts R5 and R2 allow fewer mass choices to have a large SB ratio. This can be understood after consulting the resulting background cross sections in TABLE 1 , which show that the background cross section for these cuts are larger than the cuts R6 and R3, so while fewer background events survive these more stringent cuts, the background events are cut down even further producing the results seen in the figures.
In conclusion, the model outlined in this paper could be observed at the LHC during the 13 TeV run, and has a signature distinct from SUSY. The major difference between this model and SUSY is that the signature is produced solely in the opposite-flavor channel, however, same-sign searches use the opposite-flavor events to estimate the flavor symmetric background [14] , and subtract it from the observed same-sign background to obtain a signal for SUSY [14] . Given a similar search strategy, our model would predict a significant negative signal in same-flavor searches. As a result, any large, positive, signal in the same-flavor channel could potentially rule out or heavily constrain our model. For example the mass choices that produce large SB ratios would be ruled out in such a scenario. In addition, searches at 13 TeV for ζ decaying directly to dN 1 will provide further constraints. Figure 5 : Masses for N 1 and ζ that could produce a signal-to-background ratio, when compared to tt decays, larger than 5 in the opposite-sign opposite-flavor dilepton + 2 jets + missing energy signature, under the R5 and R6 cuts.
